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Abstract of JP2001152176 

PROBLEM TO BE SOLVED: To decrease the amount of a lubricant scattered and improve the sliding 
reliability of a magnetic disk apparatus. SOLUTION: A magnetic disk is provided which has a 
lubricating film formed thereon from a perfluoropolyether lubricant which has been controlled with an 
ultrafiltration film so that it has a number average mol.wt. of 5,500 or higher, a content of molecules 
having mol.wts. of 3,000 or lower of 15 wt.% or lower of the total amount, a ratio of wt. average to 
number average mol.wt. of 1 .5 or lower, and a degree of substitution of terminal functional groups of 
90% or higher. The magnetic disk apparatus has the magnetic disk and is rotatable at 10,000 rpm or 
higher. The control of mol.wt. and mol.wt. distribution are made possible by an ultrafiltration film which 
has been subjected to a treatment so that it can fractionate a hydrophobic substance. 
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SE©^*l^^3ftHtc»L^*3HfcWtctei>r^ 

r*^oi^^aii«:**tt«fK*aa-r*c 

[0 0 3 6 ] ^cc^'-7Pu#y x-7";u?H»]PJ©S0i® 
*!f^/c c ^*T, ±IEOM0gfe#*O'«:i**tt«l®*a 
«^ffi<fcTSteffl*ftO/cB*5j<-;i/ttS#tHR, 
^>y-XlK*Hl©R^6«*6B«l52CcSg»0, ^& 
a5*ffi^U/c 0 K^6«S6BaB2^6©«ai«[«»>^ 
rtCCRSJ:5IB«urc^. l®^f6ia^BSI52r'«, ^ 

^ii^ifii-^$i mM $ nrcc ^ > ^ ccr-s s^i tc 

5 0 0g(CHFE-7 10 0*tfn^.T 5 U v h;UCDS^ 
*f / PM0, Hl<D?fS«fle»«Bffll©^>^6CCAti 

mtis 0/c o c <D«mc <t o r«Hi«©/<- a a # y x 

^S?f SOtt, ^^1 1 0 0 0-1 5 0 0 gfifelTO 

>*WJ&ctfttB) -r^o *n*fi«r«, 2BftWJ<oiSiK<D* 

^2.2 5 y >y HJl/CCtto/cWCiR«iR#>^7 4ffjl: 
S-&r««MBO*S«*l|JRLft:. x^'^u-^-CCJ:o 
-CHFE-7 1 0 0 %B*Lrft»?lffi»*»i l/c 
y<-7ao#yi-f ;i«##J * f#/c o c ft &c <fc 0 IS^ 
<fc 7oasP'j x- f Jwa»»J©^F-«*liai 
*i!^7L/Co CO, - 7 P O # 'J i - fJl/iB»9J^ f» 
lO.Og *CRKb, NMR^cj:^tg(?^ic^ 

o X frfmftHi fc«'J5E U , 3 0 0 0 £lT<DJ:t^ 4> 

-To 



15 



[0 03 7] 



(9) 

* * mi] 
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Mw/Mn 


#^S3000 






5995 


92% 


1.11 


6.5 


47 


»«KttiB 
UMMI1) 


6020 


82% 


1.09 


5.2 


32 


GPC 


59B5 


84% 


1.03 


2J2 


8 




4990 


94% 


1.22 


19.6 





[0038] ^mtmommt Jt«w i , 2 <D*s**tb 
fcjt«w 1 ommmz, «tiww 8 2 ^-cfirtt 

U (RR^%aft) r«B**#9 

Siffi (fflKBI«H) CC»uriR»Lftl^S140ffl»»l 
< ft 5 C i 3 o C ©«ft«ttS»»ffJ 

tt^iSTT^o Tft*>*>, iPiftMWIWffiiLt 
tt, Bifc^s&HKTLtt^ci^iMBfcfri*^*- fit-* 
r, S^«tHSriiS^ic7)amm^^f4J:0 12%4> 

a cd^ 1 / 6 &c * tS«r # & b 
[0039] m^cus-r^t^mmm (.mw-z 30 

tt*t«l (S^ffiftffi) itb««2 (G 
PCS) <fc9S»#m>o it«0!2 (GPCS) 

fcMX*#*fc»<. ^HJ6CT«J:b«W2 (GPCffi) (D 

tt, iR$#Jt$£t*J2 (GPCffi) ©ifi 6 ffiTC 
frt>*>?. 9m<Dtcti>lC&S±te2>igt& (HFE 7 1 0 
0) W\ ittCM2 (GPC80 ©»l/5 0?g»a«:H5 

[0040] 5 6^c. ibtt«i (^gfflffiffi) timm 

2 (GPCS) ii. MW)av F^b^/c^c^l 40 

6c 

[0 0 4 1 ] «±**SH«©»jt»»T-«Wf»ffiK: J: * 

HOCH 2 ~CF 2 0- [-(CF 2 CF 
-CH 2 OH 

(CC"C, n, mttiEOKtt) 

[0 0 4 5] 50 



?g$»lfifcB& <Jt«HWl) WPCffi (Jt«M2) cfc 

^atas (Jt«wi ) ^gpcs ut«W2) * 

DSKHFE7100) ?B»*0*llftiB*S^?WR* 

[0042] (mmm2) m2( ( c^mmm(om^f^ ^ 

7* (a) OiMf^^r*^ «Ttc**SiWICD?SM 

[0 0 4 3 3 **&6 3. 5imi ®*Sfifb:tf5*S«l 9 
*+#tc8fei#l//djft, ^'^atCrTil2 0^ 
J&U/c 0 a«C. XA.,^Cj;f3CrTil2ie« 
L,fc«, C oC r P t Ta^ft4«ttR2 2*Mt 
M$C, -ecD_hCC I BD (Ion Beam Deposition)S^r 

K«BW2 3±CCffl»Hl2 4*»fiW5. CftCCfcOK 

t?^M5 5 0 OfiLtr, #^S3C»oKT<Di:b^# 
SftSWjSSC ( l ) (D^^ap^'Jx-fJWJJ 
KU-f>*36©f ? -f ^7Bcti^2nmi*Wci 

I^$«NMR t7-^^tft5 

iBST) £HUiL/t 0 *2fc#Se»W (8**41^4) & 
WC Jt® M 3-6 ( f#f4 5 - 9 ) (D*a»SU©iWffifi* 

[0 04 4] 



0) B -(CF 2 0) n -] -CF 2 



(1) 



[*2 3 
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«« 1 


Srfr TT7 4/i 


3£m B BE* 


Mw/Mn 




/nm 




1 


8010 


90% 


1.11 


2.4 


0.05 


0.73 


2 


7020 


91% 


1.12 


4.3 


0.18 


0.95 


3 


6350 


92% 


1.14 


8.6 


0.27 


15 


4 


5750 


93% 


1.18 


122 


0.82 


1.52 


5 

(ifcMJte) 


4990 


94% 


1.22 


19.6 


1.34 


2.48 


6 


4010 


94% 


1.14 


265 


1.42 


3.62 


7 

(J±$xtfJ5) 


3020 


96% 


1.26 


41.5 


1.83 


4.85 


8 

(Jt«tffil6) 


5370 


85% 


1.09 


145 


1.35 


3.12 


9 

(ifc&tf!)7) 


6020 


82% 


1.09 


8.9 


1.26 


3.05 



[0 04 6 ] ?M?#®2 4*«J^*ffiCC»fiEL//cfiBI«f c -f 
Cc^lr L % 1 0 0 0 h attjBESOD?* * * * 

1 8 0 0 0 rpm Kg "CIl ^ K*#±3 

5»m«iM»»s^fc. course 5"caf«Trsi^ 

ccttlfcHMfrr*. fr*>\ *SOIi«©IMitt, 1 0 0 0 0 
rpm fflEStf* UTOj»**JS«FlRIK:WHB"r 

ccjjnilfPffiL//c*>©r*o. ^opMfftt is 

^L/Co f^X^^KDfSlii, JK^H;&SB»« (A 
FM) JcJ:0«I5ELfc»*BW*S-CW«Lfc. * 

?mw<Dm*Btmz km? hw$fc? ^z?t uxoim 

tt»^tt©JS««. BW«BHSI 2 3 OBI*J 5nmt* 
-5 i , fc^Saai 3 a* 2 n m OTT' * S 

*o , ffl»m«ttoit«i hx<D\±mmz 2 n mart 
btc ismmmte. ?-v*Ba&9M&txm (ft 

- I R) ~C«'J;ELfc 0 a2tc*HS80S (K*4l-4) CD 
[0 04 7] *WI««)K»1. 2. 3, 4CDiH?t?FJ 

jt««3«:Ett©» 3 P^^«4 9 9 oommm 

^T-S 8010. 7020, 6350, 5 7 5 0 tcft 
S«cc^*W8Pb/ca»»Jr**. Jt«0J4. 5 (g* 

f46, 7 ) »a?wt2 o o oommm am) * 

HWSi&ffiKJ: otS¥Wi4 0 1 0, 30 20JC 
<K»8 , 9 ) ttit«W3 CCE«Ott¥*» : ?-*4 9 9 



15 3 7 0, 6020CCft4«K:»^«fl«IL/tafiltWr* 
20 £o 

[0 048] *2©H»*>^. &jW»«HOtttt<b»tt« 

»Ufc**tfc« (K»l. 2, 3, 4 ) 36t«Ctt«W 
4, 5 ©IMf X ^S^/c^^: 
ft« <h . 5 5 0 0 W±tlif ^ 

X ^ *ffi(D*^WRai 3 « 2 n mfcTFfc: ft & ^ 

<ig-T£ 0 J:b««7«. :^tt«©S*» 4 <fc «3 

^^«3»2nmfeUi(Di|iS*<bttO, (IS 
»1. 2, 3, 4) MtfCCjt««3. 4. 5 0itl»6 
Wnt^S. tb«W6tRI«©ttaiftoTli 

Lfc&cCHCOi>T«, 5 5 0 OfcLBctt 

40 z£5fcft*&mfflistc*mmm 2, 3. 

4) ^WBESl^-f ^^*ffi©ft*:)»R8E3* 5 2 nmtTRt 

[0049]^, «2O*IJIl*6»*B3 0 0 0«T 
Otb^cStT'SfiBEa^ -f ^ *3lffi<^:tt*f€gi3©^fb 
^IIl/c 0 ^4^^$:^% H3<Di»^iEI«, fHJ 

2 , 3 , 4 ) & CttC Jt«ffll 4 , 5 OMSir? 4 * ?mm<D 

mxm&m2<oi&mcv*&mvm&t, ^T-S3ooott 

50 ti2 nrnJ^TtcttStt^B^*!*. Sfc, Jl*4r*4 



(11) 

19 

tb«W3<D3B**>CflOft«±K:fl[K-rS. J£$£ 
096 . 7 tt. 3 0 0 0 1 5 ll%KTt 

*5KnS>RI€>?\ ««7^x**ffi©**SI€SE3tt2 

4)#C«Cjt«W4. 5©fl«^6W-*iri^. ^4© 

13 00 OHT*s 1 5SS%«T<D#I06WI (1**41 , 
2, 3, 4) *2&W<D&Xffim2&2 

[0 05 0 ] *2©IS**6*»W*SafeO«»* 10 

5 5 0 OfiiTT****, ^13 0 0 1 5M 

K«TT*^ Jt««7tCMo-Ct*»^»^«*«5 5 

ootLL, ^fS3ooowr^i 5sa%jyT-c&£«, *r 

1, 2, 3, 4) ©««WB©tttt3&*6»Atf, 

JtiRM 7 B»Tift»'7-** s 5 5 0 0 «±©* 20 
g^S/cltl^o ^13 0 0 OtTFtfl 511 

if(Df ^ffiS$ ^' 2 n mttit* ^ a tbl3#fl6, 7 

i*n»w (K»i. 2, 3. 4) <ommm<D\tiK<Dm 

7 tt^Wffe»0««*#9 0 %felT-C«>&©tC*fL* 
HJS«(K*41. 2, 3, 4)»9 0°/o«±'C*^g 

3#2nm«±ft*fc© <tb«013. 4, 5 ) 
# % cn6BB3, H4©tt*fr69J£;fr&<fc5CC»¥ 
5 5 0 0 fclifrfl^F-S 3 0 0 0 fclT# 1 5 * 

M©**JI*«S**2 n mJUlT*SP!l-r4fc»K:tt, 40 
d>fc < i ta»TWiai©WI»3W 9 o »JH±r**fiW 

t»fc«tt©a»JW#*tt<. »»7Vx*3lffi<0**:» 
(WSri .5nm «±fcW*^ttC»JB«6«l!H4CC« 

(Kttl. 2, 3, 4) 3. 4, 5, 6, 



2001-152176 
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[005 1 ]«±. *HJfiWI<bJt«CT3. 4, 5. 6. 

^550 0 fcLb. »*»3 0 0 0 etT^ 1 5 %JWT, * 

4>fc< £fctt««3. 4, 5, 6, 7±0»«?wX* 
mm<DM:±mH%i2 -C 0 . 9 n m fiLbJTO^tt < , « 
4>BW*fi2/3ttTr*9. »tt««ttCc*h*8WR 

[0052] (mmm3) m8ic^mmm<DmMy z ^ ^ 
47««3 2©±B«*iaaiy p «ffl8BSH*^-r. 
«©«a»f r ^^^«B3 2«, ^woraa-r-f 

■<D«fiECCBttLfc*^^ r (A) ©S&m^-f X*SStt? 

XtW2ECttCit«W3. 4, 5, 6, 7 CD^fa 
f^X^25 <*-f^ (a) ) £J*i£L/c (JU8M8 . 
9. 10, 11, 1 2) . J&lTK^WfcWoaESlf*^^ 
^$?g3 2cDI¥*ffl^f / PMS^:^'r Q HJt«2<Z>fia«f r -f 
X^25^^f>K;^-^-2 7KS»U M&2 
6. Xt*> FjI/*-*-2 7, T ^ 2 8 , 
B«l^* F • ^7^-2 9, 8HJtSIIJK3 lft>6tt«tt 
^f^^t3 2^:Ml/c 0 COiMf^^I 
3 2tCtt. X^flKt+KBSifc^v F • x^-f#-# 
7 s X ^ © #JSfflJ<Dffirt fciSiB-T -5 tc&CD ~> > 7* 3 0 % 
mutteO. 7*4X*HIE*©*«»^* F • x~^ 
^-te^-* X^<D®±CC#^£-T^ ( Load/unloactfg 
8t) o *^WOiMf ^^13 2 «f ^ 
fWC-^ KjW^-t X^coB^CiSig-r^/cfe, ^» F/ 

^SSWI<DlSar-Y ^^13 2fi!«Itt8«, X 
^(HIe^ 1 5 0 0 0 rpm , IB»fflK0 .02 5Gb/m 

(o-F/T>n- F) fS**«Hfi«"C*t). ^-^F/ 

^ (mmr^x^^giLrcD^m) zmmmitms*? 

< X ?*£m 3 2 Ott^J: 0 KU^M^^SSl/fc. 

HJSWI2 i|5l^ SISK 1 8 0 0 0 rpm , 
6 5 *Cig«TriaSl^ v F • X^#-2 9©a- K/ 

F • X^^y-2 9^rffiMf r ^X^2 5CD*0iS*tcBaSl 
r -f x ^^ffi±tca - F It 7 #>IH9 > ^ A->- ^ $ if 

^ c ^ccfi8«^ f • x 5 >r 2 9 zw-mmomft tc 

7>D-HU l»mfia#-T4. Cti6©ttf¥*»0iB 
brtfo/c 0 B8«^5r F • X 7 >f^29«fa 
*2 5*H±icSE£K:n- F3tt, ^^»(WA^>/c 



21 

VSSiWm&'F 4 5<D®&m* 1 8 0 0 0 rpm *C 

0 0 0 h^rt7C\ a- F/T>P- FOlftftWW*** 



(12) ^2 0 0 1 - 1 5 2 1 7 6 

22 

* [0 0 5 3 ] ttfc, ^USSWOfflta-? 4 X ?«K3 2 « 

t2W3, 4, 5, 6, TOfiSSl^-f ^^«r€-*i*n3t5c 
f^fl/ce ^M2tttf(CJtttM3. 4. 5, 6. 

fWIOAtlHIlfc. Jt«W3. 4, 5. 6. 7 <Dm 

w?4*>?2. b*mmi,tcmM7 : 4 A2&Si3 2kz. m 

*Ctt«W8. 9, 10, 11. 1 2t*So *t3tof£m 

10 [0 0 54] 
: [«3] 











Mw/Mn 


#^43000 


D- K/T>D- KBff 


1 


1 


8010 


90% 


1.11 


2.4 


JMNku (i.oooha5) 


2 


2 


7020 


91% 


1.12 


4.3 


(1.000h^) 


3 


3 


6350 


92% 


1.14 


8.6 


JMMfcl d.OOOh^) 


4 


4 


5750 


93% 


1.18 


12.2 


H#&L (1,000h^) 


5 


5 

Utttffils) 


4990 


94% 


1.22 


19.6 


843h (T>n- K-t^-f) 


6 


6 

OfcttBfc) 


4010 


94% 


1.14 


26.5 


685h (7 7 >n- K«t±-f ) 


7 


7 

(Jfc*«10) 


3020 


96% 


1.26 


41.5 


21 6h <r"<rtt9MuK:.J:*J 


8 


8 

(ifc«*iU 


5370 


85% 


1.09 


14.5 


584h (7 7 >P- K-tf-f) 


9 


9 

(±ttt«12) 


6020 


82% 


1.09 


8.9 


456h (7>P- K^-f) 



[0 0 5 5] J£§5#J3, 4, 5, 6, l<Dm£sf4*9 

2 S^ttO/cfigmf'-f **««©Jt«W8. 9, 1 

0, 11. 1 2tt. fflti*KWItt*6 1 000h«rt 
Kd-F/7>n- F Lfc. CftKJPt 
O#fSft01<DK*4 1 . 2. 3. 4tt. WMItt*610 

o o hiiufcp- F/r>n- FoihfttcRfltJiB 

Ott^i M^1^5 5 0 0«±. 5H^S 

3 0 0 0«T# 1 5S«%«T. THa-gteSOH**^ 
9 0 %«±r A D . KW5»ffiT^F-«**J!aiL/ca» 

*«BST& SiS*.*. C©*S*tt. *»«2©tt*i 
[0 0 5 6] «±. **Sfe^<bJ:b®Wl8, 9. 10, 1 

1 , 12 ommfrh. ffiM"f4 ^*s«©*3eaiM¥ 

iWH^tfS 5 0 OtLt 0 0 0«W 1 51 

s%wt, *smtesoa^^9 o wsLBcasj: 9 
«oi«r«d>a<i«>Jt««8, 9. 10. i 

1. 1 2«fc9K«ttn--F/T>P-- F*««-C»*fll 

[0057] (9m9i4)mitc$mmw<DW^ : 74z 



?3 scDvamm^M^t. ^mmmx^m^tcm^-r 

30 (b) ©ffifi^-fX^-C**. UtTCC*^JS 

i PffltC5RiR(D]S^U-1f-^Sl 0 4nmCDQX-Y 9 
^ffelinj^&'^l/* U— If- (70kHzl J • sffl 

cncccto, n i piruN i p-fimmi,* ^<omm^ 

t F-t » ^«©^>^«T4^-> (U-tf-*/- 
>) ^JBfltStiS, 4^11 0mmW±2 5mmtU 

>7'«, I313nm, Kg 3 .0 urn #CC, 
^*>^ff^L//cT^5^^A^»ffi3 3CC, 2, 

&*«Btt«l3 5*Ji5flE-r*. MtC, ^CD±CCN 2 /A r 

50 i^^siarr^^y zmc^-oxwrnomms 6 



(13) 



23 



z&mutc. &mi>tcmmftu. tsw**&**5 boo 
(i)o^-7aD!i<';i-f;i'i@ftS'l*, KW>:5 

jftDr^ * Officer ft2 nrnMLfefeOTAi. Aft 
HOCH 2 -CF 2 Q 



(CC-C, n, 
[0 05 9] 



mttiE©fi») 



[-(CF 2 CF 2 0)„- 
-CH 2 OH 

X [«4] 
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(KHl-4)tWtt««13-17 

[0 0 5 8 ] 

CCF.O).-] -CF 2 

(1) 









Mw/Mn 


#^-§3000 
JiTFCOJfc^/% 


v a > / gf 


/nm 


/nm 


1 


8010 


90% 


1.11 


2.4 


3.10 


1.75 


0.06 


2 


7020 


91% 


1.12 


4.3 


2.56 


1.56 


0.16 I 


3 


6350 


92% 


1.14 


8.6 


. 1.79 


1.68 


0.46 


4 


5750 


93% 


1.18 


12.2 


3.34 


1.55 


0.76 


5 


4990 


94% 


1.22 


19.6 


4.87 


4-27 


1.33 


6 


4010 


94% 


.1.14 


26.5 


5.95 


4.96 


1.53 


7 

(*t«flj15) 


3020 


96% 


1.26 


41.5 


6.42 


553 


1.74 


8 

OMftflhq 


5370 


85% 


1.09 


14.5 


7.06 


6.22 


1.34 


9 


6020 


82% 


1.09 


8.9 


6.34 


6.13 


1.32 



[0060] mmmz tmm, mmm3 1 imnmmic 

:/©WS815^HCC««l/. 6 5 tfiMTt 10 0 0 
h iglftjUESO^ -f X ?*®cd U -If- >©»«t 

3SP6©«iJ>Ii»S:»J5EL//c. BBti-rw X^^rlSOOOrpmtC 

£ 3 ftfflj ? > # A>— * 3 -tf/cf!, t j XZCOMtttW 

l/cSl mmm&L, ^* fw:?*-- >±-t^> 

ftBflb (CSS (Contact-Start-Stop) "T^ 0 U 



30 MT6iai^r^ ^^3>^4Ut^'; FtfJEftCC 

^u/c 0 si 4 (Kf* i -4 ) mwemm 1 

40 3-17 ©ffFffitt**^. 

[0 0 6 1 ] ^^^arco^m^^x^iLroJigiiW 

f^^PIO^r^ ^^>3>©fiW4 .Oqf feTF<b 
4 .Oqf «±<DXf^ *^a>#3S£T* 

so situ m&om'tvtmzmffiLtamm 5 ictt Bts-r 
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[0062] ^mmmom^ 1,2,3,4 commm 

imm 1 3 cciBisois^^^a4 9 9 0 commm 
mm) Sr. Sl^nciBtgcD^^MS^^or^ 

^18 0 1 0, 7020, 6350, 5 7 5 0&C& 

[0 0 6 3] ^©l***^*^* Pisa>£^>z?<D 
m&M£<DM1&*&mLtc 0 a8^f^^a><b^ 

fKTK4S*»«OW*H. 2, 3, 4 /O^ 
©*^4nmaTt*S. CtiCCfcfU *fw*^ 
a>**4 .Oqf JELbittofcJt««l 3-1 7^07' 
<OW«««f5infe4nma±r*D. Xfw^>3><t 

#os. ^f^^3>^ ■»iw* j ^ ^ F/^-f x^ra 

U— !f-*/->©3SS3^/h3< Sc*K -e©S 

e^f So -ia8©tt**>6X"f--f ^*>3>S4 .oqf 

[0 0 64] i4©U^6, **SftW<D»a7 !f -f * ^ 

«<^IIl/c 0 09CC^^^FaCcMTS^7 : '^ 

Lfc**tfc« (Kf*l. 2, 3, 4 ) #tffcJt«« 1 
4, 1 5CD*fw ^^3>(D(S*^i ( tW^tfH 1 
5 0 0J^±r^^-f 9%sa>M4 .Oqf KTFfcft 
otl^, WWr**lt««l 3CD*SmfcC(Dffl 

jfiLtrcftBTSo tfc»«17H:. *^J6WI©K 

f44 < fc0S¥^^ffi^#titCfcRI6'r, Xfw^> 
a > # 4 . 0 gf «±CD*S»'C* D > #IHfc0» («*4 1 . 
2, 3. 4 ) 3fcC«CJt«W 1 3 , 14, 15©iJ6^6 

[0 0 6 5 ] 4>fc< £fcB9<D*S*fr6»* RJf5iftffi 

5 5oo Ei±«c&4 <t 5 t<cfr^mmffli>tc*mM 

ffl(ttt4l. 2, 3, 4) ^f^i/3>^4.0q 

[0 0 6 6 ]^C, «4©^^13 0 0 0«T 
<DJt*«:*t-rSX*v ^3>cr>^<b£fgSl/fc 0 HI 

0K*s**7jvr a H9o»^iiaa, I^DK^SiSSr 

^■Jt*«l»L/^:***« 2, 3, 4)»' 



4) «fH 2 0 0 1 - 1 5 2 1 7 6 

26 

tetb^ffll 4, 1 5©*^ *^a>(Dtt**e£<t, 
#T-S3 0 0 5il°/ot(T^f ^^>3> 

t*4 .Oqf «Tte&-oTt,>&. M*4r*£Jt«0d 
1 3©tt*fcC<Dft«±Kl{aKT* 0 Jt«Wl 
6 , 17lt ft+Wifi 3 0 0 0 fetT# 1 5 MKJfiTFT 
^^^C^ffi^ 4 Pis a >W4 .Oqf £Xk<D&%k 

*mmm <ki*i. 2, 3, 4)&wabis#i 

4, 50i»6^n^ 0 a4 0*£m^SS 

iA'>7 , ©efilt4nm^C^otl^ 0 Cftte, 

[0 06 7 ] d>tt< ifeHl 0©*S*rt>6«. IB^SJI 

3 0 0 0 1 5 M%tTFSC&& J: 5 5C^a$iJ@ 

L/c***fi«l (K*41, 2, 3, 4)1$, 7.^4 Pis* 
>^4.0qf WTtcttfK JSttftffl**W«r*&<fcS 

[0 06 8 ] S4©ttS3&>6*«lf»i©lft$ 

20 l/co hi icc*s****-r. mmm2<om^tmm, m 

1 lotSS^6tt, ^^ScDS^ix-r a P^b 
ti&tttfi 5 5 0 0 «T"C, 5>^13 0 0 0 HTjW 1 5 

ll%«Tr^^ tb«!«7tcM^r»»¥^»^ L »3& s 

5 5 0 OJkLh. ^fM3 0 OOttT^ 1 5I1%HT? 
(1**41, 2. 3, 4)<Z)»»»lcW»¥iS» J f-«^6« 

, tmm i 7 «^¥^^a^5 500 kuicmw 

^i/cltl^c ^13 0 0 0OT^15il°/o 
30 KT«^fefrCCi,>fcorttJt««l 6. 17i^Ml 
/cl/tC^ a Ua^Lft3^6, i:b^l6, 17»^^ 
^^3>3&s4 .Oqf Ja±-r*S. tblKWl 6, 17i$ 

WWW(Kf*i, 2, 3, 4) rffl»»j<&tttt<DgHe>*p 

7 ^^W^SCDg^^^ 9 0 %aTt^)l)^l* 

mm mm. 2. 3, 4) ^9 0%w±r^>s o m 

r^itc^o Hi i©*S*k:». 5^-&flB*oaHft 

40 $^90°/oy±t*^t^X^>f #i/a>a*4 .Oqf w 
±CCttSfe© (tiMffll 3, 14, i5)*s*W, C 

TS^5 5 0 0«±3^«^*3 0 0 OOT^ 1 511% 

r$>So -r&*D%, ^mum^<ommmm<omkr:s\ 

5-4 >?is3>&4 .Oqf etT*»te"*"*©-C*«Cl»tttt 
r&S, Z<DZ±frh*?4 9*sa>&4 .Oqf 

50 «»©«»**9 0%tUir**c<S:Cc<fcO, tbKHi 
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6 , 17 J: OfRlfc L^TC^Stt<DSa»?PJ^^cC < . X 
1,2,3,4) (Olo^mm 13. 14, 15. 1 

6. 1 7cfc*)4>&t>. -rfc*^. ^mmmo^&mMc 

So 

[0 0 6 9 ] fiLL ^^^itt^dl 3, 14. 1 
5, 16. 1 l<Dfe$&frh. XT a ^>3>#U .Oqf 10 

550QW±. ^S3 0 0 0 1 5 w t %1UT, *48 

tt< ifcihWEWl 3, 14. 15, 16, 17i:^r 
^J/a>tl .5gf «Jb«<. '0:/©WHfcW»2 
/5t, «^BWtttl/2JMTT**JW««lttK:« 

[0 07 0] (HSS015 > H 1 2 tc^^JSffllOSBEa^ -f 

JiWclBttLfc*^ (B) ©SMf^^It*0, 
H*£#l4 (*-f (b) ) (DIKSlfw *^3 8*Jgi&L< 

/Co 

[0 0 7 1 ] ^iW4(Dl^f^^38?:Xf>F;l' 
0, 
L/c 0 

[0 07 2 ] CGHKSifw X>;gI4 4Ttt, f^Xi' 30 

@K*«sa*^y k • * ^ -< v-i^f- $ - v- >±r 
u— tf-v->±K:jaifirs. c<Dtc&>. TA^zm®) 

* * 5/ a > **«r 4si»#* 5 . ^USSflflOfflESi^ -f 
X^*|{t4 4©««f±««, ?w X^lsBEftl 0 0 0 0 
rpm , lE^SSo.onGb/mm 2 , ^fsiSlS5 5 

oiKS-cffiLrsBSH^-ra^war*?), ^?F 40 
/tw* ^m©fflttfisHtt©*«^?ar*&, rat* 
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4o 

[0 07 3] 4^GKM0)fffli». 2S*SW4<DJ»££H! 

*tt«:8SWc. A*WCC«, aiQK 1 8 0 0 0 rpm . 
6 5 •Cat^TT^- ^ & C S S (Contact-Start-Stop) 

tttteXttofc. **\ sw&fw x*3 8 4@«s*r 
2**#±£*4 0 yc«c. aa^* F • X* 

^-4 2l:f-^^>±'C7W7>^>-^$ 
*fcf&, ^fwX*3 8©IIIIE*fM:3*4. 
? F ■ #-4 2tt. ^^©HRrtiSE^KUb* 
4*T?tcu-if-^->±K:R0, C©RL F 
♦ ^^-T y-4 2WU-1f-V r ->±rSttffli6T4. 
1M^7F-X7>f^42^, tf-*/->±r« 
MflMr 1 8W«# LfcSL ^ a X * ^SSife^ * 

mVQHBSHF a X 3 8 ©leWES* « 1 8 0 0 0 rpm 

&C««^* F • X^#-4 2*^JM3*rx-r -f ^> 
3>*»l»*4«IS***fll3n"Cl»4. C<D*tw^> 

s>*S4.0g *iB*4<!:raBrr4. *3l*6WrcDfPffi 
"Ctt. ±lBt^— ^&CSS (Contact-Start-Stop) 

*i oo 0h*r?To^a, eRPdMScBL/rWitBtts* 
iSU/c 0 

[0 07 4] *Ii?iOSMf a X^gI4 4 » 

stWMiaor, »»^x*3 8tt. 3aii«4afe^ftc 

tb(fiffJl3. 14, 15, 16, 170iaf^^?: 

3. 14, 15, 16. 17©Igf^^38^ § 
3tfcT^i£L/dKftfw X^8I9^Ml/c„ tb 
^13, 14, 15. 16. 170®Mf^^38 
£f§t£LfcaMir^ X^gI4 4«. ilHCcJbb*5^d 1 8 . 
1 9, 2 0. 2 1, 2 2^*4. *5CCSPffi»**jS 

■r. 

[0 07 5 ] 
[*5] 
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7T j mJUUU 
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1 
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l.ii 
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7020 
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1.12 


4.3 




3 


3 


6350 


92% 


1.14 


8.6 




4 


4 


5750 


93% 


1.18 


12.2 




5 


5 

(ttttffllB 


4990 


94% 


1.22 


19.6 




6 


6 

(*b«H53l9 


4010 


94% 


1.14 


26.5 




7 


7 

(tt«HW20: 


3020 


96% 


1.26 


41.5 


fMI 


8 


8 

(itttfflZll 


5370 


65% 


1.09 


14.5 


fM 


9 


9 

(JUMN22 


6020 


82% 


1.09 


8.9 





* 

CJ1 



[0 0 7 6] tt«W 13, 14, 15, 16, 17 <DM 

* * * 3 8 zmmLtctim? a * *»«©tt«w 1 

8, 1 9, 2 0, 2 1. 2 2«, MM^-^&CSS 
(Contact-Start-Stop) KfU 0 0 0 ht©#gli)t^ 
?w a ^flMMWHtt L /Co ^ * 0 . OMm 1 
8, 1 9, 2 0, 2 1, 2 2Ti£, ^ F/^-f 
"C^ft < i -f X 2 1 tfc&fc 0 Wt4 . 0 qf feLL© 

:R£#?6£LfcC<fcK:ftS 0 CtitcMU *^J6WOK 

f4i. 2, 3, xf^^ 3 ^mrnwrnwrn U 
tzfr-otc. *mmm<om\ 1 , 2, 3, 4». 

ftjr 4 . 0 qf art* 0, itr^^i o ft 

WIOSKtSiJO^ti^ibKW 18, 19, 20, 2 1, 2 
2 cfc9^ft^/t&&C^>?"©S^#^ft< > 
- XOBffl S **tfTC # tctc&> t *it 6 ft & . 
[0 0 7 7 ] Cft6©IS*#6, IJiaottttitt 
«, Sffl^fl^?**^ 5 0 0«_h, frHLZ 0 0 OWT 
#1 5*S%«T, 3fmiKKO«A4W9 OKfiLhT 

[0 0 7 8 ] ti±. #SB*Wr tt* fflWSOiWt^^ 
■#5 5 0 0tt±, ^13 0 0 0fcTF# 1 511°/o« 
T, ^WS^OB**** 9 0 % fclfc Cc ft 6 J: 5 ISJ* 5 



[0 0 7 9] (JtfKMl) S8»«liBi;^-7PO# 
^8^^1*6 0 0 oaflECCUfcittKllfflOKTiS 

a-wt ^msm, ^130 

0 0 jyT©it*&WCiR**3t 1 JC^Tc ^tKW 1 
30 Jttt«©IS*i*Jt«l/fc. 

[0 08 0 ] (tt««2) 58»0dl iRID^-^PCisP 
i; x - T iifflmffl* G P C ( s x - *s a > * a 

•7h^77) ffi-cK 5 ?^^** 6000 fcrn^tm u 

S^ffi, ^13 0 0 0JMT©Jt*ffiWCiR**Sl CC 

[0081] atmw3) mMmztmcmmj&vt&n 

f^X^2 5CclB51-*iKr^JBM«UteJOi«ia6 
WCSQft«2. 3, 4, 5 (1**41, 2, 3, 4 > ©JK 
40 *4 (ffljftgij) ffl»IR2 4<fcOT8£i&0/Co *2tCfc 
Jt«W0M^J0l45KS^*»Wl2 <fcig*ff=rflMBBO/c 

[0 0 8 2 ] <Jt«0»4) |Sfe« 2 <b BJ D 

f^^25 tcii«w 3 i n ta=m src»¥*«mi 

#2 0 0 0CD^?f^J^PI^5iia'C^¥^- : ?'S^:4 0 
1 0 Ocft & J: 5 CC^«tMBbfciB»a**»«2 4 i 

50 [0 08 3 ] (JtBfflS) SW«2iHCIIWteW«* 
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#2 0 0 0©««BW*l^6**t?«¥i^F«*3 0 
2 0 *c ft * J: 9 fc#i4KWW U feiWt«l*»»BI 24i 

[0 0 8 4] (lt»«6) ^afi«2iBli;H«SE<DfiSa 

2 5 (cttAM 3 osi^JPJ^^JifStBarSS^ 

jB»IB2 4 <b LtMl/c 6 *2 ^*Jt*8«OiBit»lO 10 
[0 0 8 5 ] ( Jt«0» 7 ) 5US« 2 £ III GlM^Sa 
flfti2 4iltML/c B «2K#HStt«©a»»l<D 

[0086] amms) immsomM^ ^^2 5 

£?»M?wX*i£S3 2&ci§iSU WIW34Blftfrt: 20 
fftifi L/c a 3 Cc^^^tWflOttttaaf n - F/ 

To 

[0 0 8 7 ] (Jt««9) tttS^OflMSf^*^ 5 

1MB U tc a a 3 tc^bSWKOSS^SJJOtt^R^ a - F / 
7>tf- F»ff»W»ft*r©ftnB*jll5ELfc«S*«r^ 
To 

[0 0 8 8 ] (tt«Wll 0) Jt«ffi5CT8«?w**2 
StMafw **MB3 2K:«ttU 38*013 3C 

[0089] (immi i) tiMmeomnf^ 
szffiM? : <x?$iMi3 2( l cm®.L, mtmtm&tt 

/7>a- FttfWKt»**'C<0i*BI*ai5El/3fc»*4 

[0 09 0 ] (tbRffill 2) tt«!W70iaf^^2 
5*6^7* 3 2 &CJS«U JHfiffOiim^t 4< 

/7>n- FttftS»*^*"COBSIffl*8JSU/ctt** 

[0 09 1 ] (JttfcW 1 3 ) HSSt«4 cbPI CliUt^CD® 
< X ^ 3 8 CCRRtt*«ffiT#^«W@P L/c^MlW 1 
ftWC**W2. 3, 4, 5 (WWl. 2, 3, 4 ) <D 

(iB«HW> 4, Wt«3 7tbrJt*Lte. a4&c 
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[0 09 2] (ttttffl 1 4 ) ^SSCT4 £H l/MMK0)tt 

af^^38 ccjt«W3 in on* 

W2 0 0 0CDii^J4^5ilSr^¥^^ L S4 4 
0 1 0Cca4±^tC^*WfflIUfc}H»ffJ*iBitiai3 7 
£ Itl* 0/c o a 4 CC*Jt««©a^©tt«»Cf* 

[0093] (tb«« 1 5 ) mrnMA ommi&<om 

.0 1^2000 OjBMBWftR^^affi^tt^^** 3 

020 tea* j: 5izft*&fflWLtd®mm*mmm3 1 

JSPJ 4 £ |Hl^-Cf?fl b tc X ir -f * > a > £ ; * > 

[0094] uhsw i 6 ) hjsph tm dSMfSL<om 
3 8 tcttMffl3 (ommmzm&mmm-cwi^ 

ifyft^M* 5 3 7 0 IC&* J: 5 CC^FfiSlJffllb/cjSStffl 
£?S?tK3 7 £ LT&fliLft:. *4*C#J:b«ffl©?Bf»8fl 

[0 09 5 ] amm 1 7 ) ssssflw tm emm^m 
zmmm3 1 t Lxwtsbtc mA^mmommm 

[0 09 6 ] (Jt«tWl 8 ) Jt«ffll 3cmW?A*Z> 
3 8*^f s *X*«B4 4K:««U **«5iia* 

[0 09 7 ] amm 1 9 ) tb^w 1 4<D««f r ^ * * 

3 8*«»tw X^gg4 4KJS»U I»5i^ 

[0 0 9 8 ] <J£«092 0 ) tb®fi«l 5©IMf 
3 S^Km^-r X^gg4 4^CjgigO, JiSfe095 i[5}^ 

[0 09 9 ] <tbR«2 1 ) tb««l 6(D«Mf^^ 
40 3 8l:I»f^ ^^gI4 4CCjgKL, ^S6W5 <bH* 
fr-CWB U fc„ a 5 CC«t««© j«t»lOtttt2Sl^ t- 

[0100] (ib®wi2 2) immi Komm^A *z 

tttMUte. a5^tb«^^^Ottt>JRi>'x^ 
[0101] 

tcffin*?a^-f x^^»6>i*o ^^cccn^cDfism 

50 X**JSt8-r*C±CC<fc»3 1 0 0 0 0 rpm 
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mft*mmwmmm&. ^haojwt. &&&&& 

[03] mmm 2 a» Jtsen 3-7 vvm l tcmmt < 
ffi©**iwsas s 4 ©H«**-r y 5 7 r * £ 0 

[04] XlkM 2 acXtb«W 3-7 "CffK L fc^M^ * 

[05] ^SfeW) 2 aMb«W 3-7 VVm b /cIMf w 
* * off flitS* tc *$ ^ t ^awffi^ofl^* t i^f -/ 

x * mmcoM±mnm z t om^^-r y 5 7 r * 4 . 

[0 6] JB»«32a»ltt»«8^1 2r^l!l/cl^f 

[07] ^jsiw) 4 iBttcwBa^ ©awssr^-r km 
wast?**. 

[08] mmmiRvmmi 3-1 7-efpuofcttw 
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* [09] mmm4j&vimmi 3-1 7-cfBHLfcsa* 

[010] ^mKtfJ:b«W 13-17 rffRl/fcK 
Mr -f * t?<DWmife^Cte^XftJrm3 0 0 0 J£TF©Jt 

[011] «w«4ac;jt«w 13-17 r^ifci 

10 [012] mtms&zfuam 1 8-2 2 
[ft^<Dtaw] 

1 ■••*^«»*B». 2---HJ*6BSaBk 3-FU-f 

7-jfcflSR#>:7\ 8-A0»J©«. 9-B5D»ffl 
©« k 10-aiLfc«Mft, 11-3?^ 12 
-EWh 13-KU-f>3^ 4 1 

18 19-^7^S« 4 2 0, 3 

20 4-CrTiE 21-CrTiE 2 2, 3 5 -Co 
C r P t Ta^6&«Wtl. 2 3, 3 6 -Mtfiffll 

2 4, 3 7 2 5, 

26, 3 9-lft, 2 7, 40-Xt*>FM-^- 4 
28, 4 l-Td'f 2 9, 4 2-^y K, 

3 0-9>^ 3 1. 4 3 -fWWiaK. 3 2, 4 4-1 



[02] 
B 2 



[03] 
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